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Abstract 
 
Background: To note factors affecting relapse of 
pulmonary tuberculosis (TB). 
Methods : This  cross sectional, observational study was 
conducted in the department of Medicine, Rawalpindi 
Medical College and Allied Hospitals, from January 2004 
to May 2006.Fifty patients suffering from relapse of 
pulmonary TB were included consecutively. Each patient 
underwent detailed clinical evaluation, and review of 
investigations to note factors affecting TB relapse. Age, 
gender, place of residence, overcrowding, educational 
status, occupation, monthly income, addiction/habits, 
history of contact with TB patients, body mass index 
(BMI), previous treatment related factors (radiological 
features, weight gain, directly observed short-course 
therapy [DOTS] implementation, and weight gain), and 
presence or absence of other diseases/conditions etc were 
noted. Factors present in  ≥50% patients were considered 
important and then compared for statistical association 
with gender by Chi2 and T test wherever appropriate. P 
value <0.05 was considered significant. 
Results: Age <40 years (64%), male gender (62%), inner 
city over crowded residence (100%), illiteracy (62%), 
income <Rupees 5000/month (72%), contact with TB 
patient (64%), no weight gain(52%), failure of DOTS  
implementation (100%) during previous ATT course, and 
anemia (70%) were present in ≥50% patients. Significant 
gender based difference was notable in employment status 
and weight gain during previous ATT course only.  
Conclusion: Inner city, over crowded residence and lack 
of DOTS implementation are most frequently noted 
factors in TB relapse patients. 
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Introduction 
 
Tuberculosis (TB) is a major health problem 
globally and in Pakistan. Estimated annual  incidence 
and prevalence of all form of TB in Pakistan are 297000 
and 365000 cases respectively. 48000 deaths are 
attributed to TB in Pakistan annually. Treatment 
success rate in Pakistani smear positive pulmonary TB 
is 88%1 .  
Relapse of TB indicates that a patient who 
successfully completed Anti Tuberculous Therapy 
(ATT) course has to be started on second course. TB 
relapse is important health care problem. Relapse rate 
in Indian new TB patients is about 12% 2- 5 .  Cases of 
TB relapse were notified per thousand Pakistani 
population in 20051 . Cure rates in relapse TB patients 
are less compared to newly diagnosed patients  1 . 
Extensive cavitation, drug resistance, 
nutritional deficiencies, addictions, and poverty etc are 
considered contributory factors to relapse of TB.6-8 
Pakistani data focusing factors affecting TB relapse is 
sparse. This study was planned to note factors which 
may have role in relapse of pulmonary TB.     
 
Patients and Methods  
 
This cross sectional, observational study was 
conducted at Medical Department, Rawalpindi 
Medical College and Allied Hospitals, Rawalpindi, 
from January 2004 to May 2006. Fifty patients who 
were diagnosed to be suffering from relapse of 
pulmonary TB were included consecutively after 
taking informed consent. Diagnosis of relapsed TB was 
considered in  a patient who successfully completed 
ATT for pulmonary TB and was asymptomatic, but 
subsequently became sputum smear positive or 
developed clinical/radiographic features suggestive of 
active pulmonary TB 2.  Patients with newly diagnosed 
TB, treatment failure or treatment defaulters were not 
included. 
Each patient underwent detailed clinical 
evaluation, and review of investigations in order to 
note factors affecting TB relapse. Age, gender, place of 
residence, overcrowding, educational status, 
occupation, monthly income, addiction and habits, 
history of contact with TB patients, body mass index 
(BMI), previous treatment related factors (radiological 
features, weight gain, directly observed therapy 
[DOTS] implementation, weight gain, and time period 
of relapse), and presence or absence of other 
diseases/conditions i.e. anemia, diabetes, asthma etc 
were noted in this regard. 
Age distribution was noted in years. Place of 
residence was categorized into posh, inner city, and 
homeless. Overcrowding was considered when two or 
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more people of opposite sex were sleeping in same 
room except when they were married or were less 
than ten years old. Educational status was divided into 
literate and illiterate, based on person’s ability to read 
newspaper. Occupational status was divided into 
employed and unemployed (housewife, student etc). 
For analysis of socioeconomic status, subjects were 
divided into two groups according to total monthly 
income i.e., <Rupees 5000/month, and >Rupees 
5000/month. Habits and addictions like smoking, 
alcohol consumption, diamorphine use etc were 
sought. Contact history was defined as a person who 
lives or comes into contact with an individual with 
infectious TB. BMI (weight in kilograms divided by the 
square of height in meters) of each subject was 
recorded as measure of nutritional status. BMI was 
categorized into under weight <19, normal (19-24), 
over weight (≥25).  
X-ray chest films obtained during previous 
course of therapy were reviewed to note; one or >one 
lobe involvement, cavitation, and presence or absence 
of residual lesions at end of the treatment. Regarding 
other factors pertaining to previous course of therapy 
patients were asked about; 1) weight gain, compared 
to previous weight record if available or feeling of 
tightness of cloth and, implementation status of DOTS. 
Anemia was diagnosed when hemoglobin 
(Hb) was <12 g/dL in females, and <13 g/dL in males. 
Diagnosis of asthma, diabetes mellitus, and COPD etc 
were based on standard criteria. Other medical and 
surgical illnesses which are associated with relapse 
like cirrhosis, malignancies, end-stage renal disease, 
jejuno-ileal bypass, gastrectomy, silicosis were also 
sought by clinical evaluation and investigations. 
A specifically designed proforma was used to 
gather data, which was converted into variable form 
and analyzed using Statistical Package for Social 
Sciences (SPSS version 12). Mean ± Standard Deviation 
were calculated for quantitative variables like age, 
BMI, and Hb. Frequency and percentage of categorical 
variables like gender, place of residence, nutritional 
status, and addiction status etc was calculated. Factors 
noted in ≥50% patients were considered important and 
then compared for association with gender. 
Quantitative variables were compared by t test and 
categorical by Chi2 or Fisher exact test wherever 
appropriate. P value <0.05 was considered significant. 
 
Results 
 
62% (n=31) were male and 38% (n=19) female. 
Mean patient age was 36.60 ± 16.86 years. All (100%, 
n=50) patients were resident of inner city area in 
overcrowded situation. Sixty two percent (n=31) 
patients were literate. Sixty two percent (n=31) 
patients were employed. Approximately two third 
patients (72%) patients had a monthly income of less 
than 5000 rupees. History suggestive of addicition 
/habit and contact with TB patients was found in 44 % 
and 64% patients respectively. Mean BMI was 
21.91±2.87. In 62% (n=31) patients BMI was normal. 
(Table I). 
 
Table 1. Patient Characteristics. 
Characteristics N and % 
Age groups 
<40 years 32 (64%) 
>40 years 18 (36%) 
Gender 
Female 19 (38%) 
Male 31 (62%) 
Place of residence Inner city 50 (100%) 
Overcrowding Yes 50 (100%) 
Educational status 
Literate 19 (38.0) 
Illiterate 31 (62.0) 
Occupation 
Employment 31 (62.0) 
Unemployment 19 (38.0) 
Monthly income (Rs) 
<5000 36 (72.0) 
>5000 14 (28.0) 
Addiction/habit status 
Positive 22 (44.0) 
Negative 28 (56.0) 
History of contact 
with TB 
Yes 32 (64.0) 
No 18 (36.0) 
BMI (kg/m²) 
<19 13 (26.0) 
19-24 31 (62.0) 
≥25 6 (12.0) 
TB: tuberculosis; BMI: body mass index; Rs: Rupees 
 
Regarding previous diagnosis and treatment of TB; 
84% (n=42) patients had involvement of one lobe, 14% 
(n=7) had cavitation and 18% (n=9) had residual 
radiological lesions. Fifty two percent (n=26) patients 
had no weight gain. DOTS implementation was not 
done in any patient.  Thirty five (70%) patients were 
found  anemic. Mean Hb level was 11.16±1.47 g/dl. 
Diabetes, asthma and COPD were noted in 10% (n=5), 
4% (n=2), and 8% (n=4) patients. Gender based 
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comparison of factors noted in ≥50% patients is given 
in Table 2. 
Table2. Gender based comparison of factors 
noted in >50% patients 
 Male (n=31) 
Female 
(n=19) 
p 
value 
Mean age 36.84±17.3 36.21±16.4 0.90 
Overcrowding 31 19 * 
Inner city 
residence 31 19 * 
Illiterate 18 13 0.66 
Employed status 28 3 0.0000001 
Income <5000Rs 22 14 0.90 
TB in contacts 19 13 0.83 
No weight gain 
during previous 
ATT course 
21 6 0.01 
Anemia 19 9 0.50 
 
Discussion 
 
Age <40 years, male gender, inner city over 
crowded residence, illiteracy, employment status , 
monthly income <5000 rupees/month, contact with TB 
patient, normal BMI, no weight gain/DOTS  
implementation during previous ATT course, and 
anemia were noted in >50% of our patients. Gender 
based comparison of these factors showed statistically 
significant difference in employed status and weight 
gain during previous course of ATT only.  
 In the present study new as well as relapsed 
TB is commonly noted in young males 9-12 .  It can be  
attributed to young males increased involvement in 
social and labor activities which increase their chances 
of acquiring TB compared to females 9-13 . Males also 
reveals more chances of treatment default  as 
compared to females 12,14  . 
City residence and poor living conditions are 
associated with increase chances of relapse and 
increased mortality in TB patient after successful 
therapy.15 Overcrowding also results in higher chances 
of relapse 8 . Poverty is main reason behind both these 
factors which makes TB and its relapse commoner in 
poor people.8 Illiteracy goes hand in hand with 
poverty 16 . In a Pakistani study main risk factors for 
TB were poor housing conditions, over crowding, joint 
families, and poverty 17 .  Inner city, overcrowded 
residence was noted in all (100%) of our patients. 
Majority of our patients were illiterate, employed, and 
had income <Rs5000/month. With this income it is 
very difficult to maintain good living standard in 
Pakistani scenario which probably lead to TB relapse. 
Significantly less female patients were employed 
compared to males which correspond with Pakistani 
data  18 . 
Persons who have contacts with TB cases are 
at increased risk of developing TB compared to 
general population 19 . TB contacts constitute important 
proportion of overall TB burden. In Pakistan up to 
15.3% of TB patients contacts have been found to be 
suffering from TB in Pakistan 1, 20 . Sixty four percent 
patients of the study group had a contact suffering 
from TB. This high percentage of contact can be 
attributed to the patient’s group being comprised of 
relapsed cases, not the newly diagnosed ones.   
Patients suffering from TB who regain <5% 
weight during treatment have more chances of relapse 
7 .Fifty two percent of our patients had no weight gain 
during previous course of ATT. Statistically significant 
gender based difference was noted in this group i.e., 
more males had no weight gain compared to females. 
Related results have been documented earlier i.e., 
males had more weight loss at time of TB diagnosis 
and less weight gain at end of ATT 21 .    
TB patients treated by DOTS have higher 
chances of cure and lesser chances of relapse.22 DOTS 
was not implemented in any of our patients which 
seems a major factor for relapse. Ironically 79-100% 
DOTS coverage has been documented nationally 
during study period 1 . 
  Anemia is common in TB patients. It is 
generally of normocytic normochromic type and is 
more frequently noted in females and elderly  23,24 . 
Seventy percent of our patients were anemic. 
Although more of our males had anemia but this 
finding was not statistically significant. 
Smoking is considered as a major risk factor 
for TB relapse6. Smoking and other habits 
habits/addictions were noted in less than 50% of our 
patients. Lower BMI and certain radiological features 
like extensive disease and cavitation are considered 
risk factors for relapse of TB7,25 . In contrast , the 
present study shows majority of the patients having 
normal BMI, single lobe involvement and without any 
cavitation. 
The present study focused on factors 
associated with TB relapse , but the confounding  
limitations noted  during this study are: 1) number of 
patients, 2) lack of drug sensitivity testing, 3) lack of 
microbiological data specifically genotyping of 
mycobacteria which would explain relapse or 
reinfection, 4) interruption in previous TB treatment 
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and its side effects, and 5) follow up.  Considering this 
study as a pilot study, more studies, focusing on the 
elimination of above mentioned limiting factors, will 
be of considerable help.  
In conclusion, younger age, male gender, 
inner city over crowded residence, illiteracy, poverty, 
contact with TB patient, no weight gain/DOTS 
implementation during previous ATT course, and 
anemia are the important risk factors associated with 
Tuberculosis relapse Statistically significant gender 
based difference in these factors is notable with regard 
to employment status and weight gain during 
previous ATT course.  
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